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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a communication terminal 
that is widely employed for a navigation system mounted on a 
15 mobile unit. 

2. Description of the Related Art 

A car navigation system that is mounted on a vehicle that 
is a typical mobile unit displays a map on a display unit, based 
on a current location of the vehicle positioned, with a mark 
20 indicating the current location of the self vehicle superposed 
on its map. 

In the car navigation system, a positioning unit for 
positioning the current location of the vehicle comprises a 
GPS (Global Positioning System) receiver and various 
25 self-contained navigation sensors for calculating the current 
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location from the travel distance and the moving direction of 
the vehicle. 

Also, the map information for displaying a map on the 
display unit, the relevant information associated with the map 
5 information and various kinds of functional services are 
provided from an information center located outside the vehicle, 
employing a • communication unit mounted on the vehicle. 

SUMMARY OF THE INVENTION 

10 An object of the invention is to provide a navigation 

system for acquiring or receiving various kinds. of information 
or various functional services from the provider, employing 
the communication terminal mounted with the communication unit, 
which is capable of providing (by display or sound output) the 

15 information or proceeding with the operation at excellent 
responses without making aware of the connection state of the 
communication unit. 

In order to solve the above problems, the present invention 
provides a communication terminal unit comprising a display 

20 unit, a display control unit for displaying the predetermined 
information on the display unit, a communication unit, and a 
connection control unit for controlling a connection state of 
the communication unit with an information center, wherein the 
communication terminal unit acquires the information from the 

25 information center by connecting via the communication unit 
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to th^ information center, characterized in that the connection 
control unit starts a connection to the information center when 
the display on the display unit transfers to the predetermined 
display contents under the control of the display control unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 



These and other objects and advantages of this invention 
will become more fully apparent from the following detailed 
description taken with the accompanying drawings in which: 
10 Fig. 1 is a block diagram of the navigation system according 

to an embodiment of the present invention; .and .. .. 

Figs. 2A to 2F are views showing the display contents 
of a display unit in an example of the invention. 

15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring to Fig. 1, an embodiment of the present invention 
will be described below. This embodiment involves a navigation 
system employing a communication terminal of the invention. 

In Fig. 1, reference numeral 10 denotes a vehicle mounted 

20 terminal mounted on the vehicle. The vehicle mounted terminal 
10 comprises adisplay unit 11, a communication unit 12, a control 
unit 13 that functions as a display control for controlling 
a display unit 11, and functions as a connection control unit 
for controlling a communication unit 12, a positioning unit 

25 14 for positioning the current location of the vehicle, and 
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an operation unit 18 for enabling the user to input various 
kinds of commands • Also, the communication unit 12 comprises 
a data processing part 15 for processing the data to be 
transmitted or received, and a transmitting and receiving 
5 component 16 for transmitting and receiving the data. 

Reference numeral 20 denotes the configuration of an 
information center . The information center 20 comprises a center 
communication unit 21 for communicating with a communication 
unit 12 mounted on the vehicle, a storage unit 23 for storing 

10 various kinds of information, and a center control unit 22 that 
functions as a center communication unit, control part . for 
controlling the center communication unit 21 to make the 
communication, functions as a reading control part for 
controlling reading various kinds of information from the 

15 storage unit 23, and functions as a calculation part . for . 
calculating the drive route of the vehicle. 

As described above, in the navigation system composed, 
of the vehicle mounted terminal 10 and the information center 
20, various, kinds of request commands are transmitted from the 

20 vehicle mounted terminal 10 to the information center 20 via 
a coimnunication line connecting the communication unit 12 and 
the center communication unit 21, and various kinds of 
information are transmitted from the information center 20 to 
the vehicle mounted terminal 10 in response to commands. 

25 A portable telephone service system and a PHS telephone 
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service system are available for the line connecting the 
coinmunication unit 12 and the center communication unit 21. 
Examples of the request command sent from the vehicle mounted 
terminal 10 to the information center 2 0 may include various 
5 kinds of information acquisition commands and functional 
commands, such as a map request command for acquiring the map 
information, a route calculation request command for 
calculating the drive route, and a retrieval request command 
for retrieving a facility or a spot, which are mounted on the 

10 conventional navigation system. 

Herein, the map request command will be detailed below. 
The control unit 13 outputs themap request information including 
the current location information and the map scale information 
based on the current location of the vehicle positioned by the 

15 positioning unit 14 tothe dataprocessingpart 15, After various 
kinds of information is converted into a predetermined format 
in the data processing part 15, the map request command is 
transmitted via the transmitting and receiving component 16 
to the information center 20. 

20 In the information center 20, the center control unit 

22 reads out the map information from the storage unit 23 in 
response to the map request command acquired via the line 
connecting the communication unit 12 and the center 
communication unit 21, and transmits the read map information 

25 via the line to the vehicle mounted terminal 10. 
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•At the vehicle mounted terminal 10, a map is displayed 
on the display unit 11, based on the map information acquired 
via the line by the communication unit 12. The control part 
13 comprises a temporary storage unit 17 for storing the 
5 information, whereby various kinds of information acquired from, 
the information center 20, including the map information, is 
stored and held, unless they are deleted positively upon an 
instruction of the user. 

The route calculation request command will be detailed 

10 below. At the vehicle mounted terminal 10, a plurality of screens 
for enabling the user to decide the place of departure and the 
place of destination are switched and displayed in succession 
on the display unit 11 in accordance with a user's operation 
under the control of the control unit 13. 

15 When the user operates the operation unit on the display 

by switching it, the place of departure and the place of 
destination, with the place of transition, are decided. The 
control unit 13 outputs the route calculation request command 
information, including the departure spot information, the 

20 destination spot information, the transition spot information 
and the route calculation condition information to the data 
processing part 15, based on the information in each district, 
whereby the route calculation request command information is 
converted into a predetermined format in the data processing 

25 part 15, and transmitted as a route calculation request command 
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via the transmitting and receiving component 16 to the 
information center 20. 

The information center 20 calculates the optical drive 
route from the map information that the center control unit 
5 22 reads from the storage unit 23, the departure spot information, 
the destination spot information and the transition spot 
information, and the route calculation condition information, 
on the basis of the route calculation request coimnand acquired 
via the line connecting the communication unit 12 and the center 

10 communication unit 21. And the drive route information based 
on the calculated drive route and the map information around 
the peripheral district including its route are read from. the 
storage unit 23, and. transmitted via the line to the vehicle 
mounted terminal 10 at the same time. 

15 At the vehicle mounted terminal 10, a map with the drive 

route superposed is displayed on the display unit 11, based 
on the drive route information that the communication unit 12 
acquires via the line and the map information around the 
peripheral district including its route. This drive route 

20 information and the map information around the peripheral 
district including its route are stored and held in the temporary 
storage unit 17 within the control part 13. 

The retrieval request command for the facility or spot 
will be detailed below. At the vehicle mounted terminal 10, 

25 a plurality of screens for enabling the user to input the 
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retrieval information as the conditions for retrieving the 
facility or spot are switched and displayed in succession on 
the display unit 11 in accordance with a user' s operation under 
the control of the control unit 13. 
5 The control unit 13 outputs the input retrieval 

information to the dataprocessingpart 15, whereby the retrieval 
information is converted into a predetermined format in the 
data processing part 15, and transmitted as a retrieval request 
command for facility or spot via the transmitting and receiving 

10 component 16 to the information center 20, 

Typical examples of the retrieval information . include 
the address, zip code, telephone number, facility name and 
facility type. 

In the information center 20, in response to the retrieval 

15 request command acquired via the line connecting the 
communication unit 12 and the center communication unit 21, 
the center control unit 22 reads the detailed information of 
the spot or facility matched with the retrieval information 
included in the retrieval request command, and the map 

20 information containing the relevant spot or facility from the 
storage unit 23, and transmits the read information via the 
line to the vehicle mounted terminal 10. 

At the vehicle mounted terminal 10, the detailed 
information is displayed on the display unit 11, based on the 

25 detailed information of the stop or facility acquired via the 



line by the" communication unit 12, and when the user inputs 
a map display command, a map with a mark indicating the existent 
location of the spot or facility superposed is displayed on 
the display unit 11, based on the map information acquired with 
5 the detailed information of the facility* This detailed 
information is stored and held in the temporary storage unit 
17 within the control part 13. 

In this way, in the communication terminal unit employed 
for the navigation system for transmitting or receiving various 

10 kinds of commands or information via the line connecting the 
communication unit 12 and the center communication unit 21, 
the control unit 13 that functions as a connection control unit 
for controlling the line connection of the communication unit 
12 starts the connection with the information center 20 in 

15 advance to make the line connected, when the display on the 
display unit 11 transfers to the predetermined display contents . 
That is, when the portable telephone service system or the PHS 
telephone service system is employed, the vehicle mounted 
terminal 10 and the information center 20 are placed in a service 

20 state. 

After the line connection process is started, a screen 
for deciding the departure spot and the destination spot or 
a screen for inputting the conditions for retrieving the spot 
or facility the user is displayed to enable the user to enter 
25 various information. 
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At the time when the input of each information is completed 
by the user at the vehicle mounted terminal 10, the line 
connecting the communication unit 12 and the center 
communication unit 21 is already established, whereby each 
5 information input at the vehicle mounted terminal 10 is quickly 
transmitted to the information center 20. 

Therefore, the timing of starting the transmission of 
the information to the information center 20 takes place 
drastically earlier than when starting the line connection after 
10 inputting the information to be transmitted at the vehicle 
mounted terminal 10, and. the acquisition rate of the information, 
from the information center 20 is increased, whereby it is 
possible to proceed with the operation at excellent responses 
without making aware of the connection state of the communication • 
15 unit. 

Example 

Referring to Figs. 2A to 2F, an example is given below. 
Figs. 2A to 2F show a transition of the display contents 
on the display unit 11 at the vehicle mounted terminal 10 mounted 
20 on the vehicle. The transition of the display contents is 
implemented under the control of the control unit 13 that 
functions as the display control unit. 

If the user presses a power button contained in the 
operation unit 18 constituting the vehicle mounted terminal 
25 10, the vehicle mounted terminal 10 is initiated, so that an 
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initial screen al appears on the display unit 11, as shown in 
Fig. 2A, informing the user that the vehicle ntounted terminal 
10 is initiated. 

If this initial screen is displayed for a certain period 
5 of time, the screen transfers to a basic screen bl as shown 
in Fig. 2B. The display contents in this basic screen bl include 
a map image bll for representing the road or the form of facility 
and a current location mark bl2 indicating the current location 
of the self vehicle. On this basic screen, the map image bll 

10 is scrolled within the screen, as the current location of the 
self vehicle changes. 

In this state, if the user operates a menu button in the 
operation unit 18 to make an operation on the vehicle mounted 
terminal 10, the screen transfers to a menu screen cl as shown 

15 in Fig. 2C. The display contents in the menu screen cl include 
^destination spot" icon cll, ^^information" icon cl2, ^^voice" 
icon cl3, '^retrieval" icon cl4, and "'setting" icon cl5 as the 
icons indicating various kinds of operation items. When it is 
desired to return to a previous screen before transfer, a 

20 "'return" button provided in the operation unit 18 is operated 
to return to one previous screen. 

At the time when the menu button is operated, the control 
unit 13 controls the communication unit 12 to start a process 
for making the line connection with the information center 20. 

25 When the menu screen cl is displayed, the user makes an 
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operation for designating an icon corresponding to a desired 
operation. Upon this operation, the screen of the display unit 
11 transfers to the next display screen. In the following 
description of this example/ an operation process in which the 
5 user inputs the telephone number to decide the place of 
destination and confirms and decides the destination spot will 
be described. 

If the user designates the ''destination" icon cll on the 
menu screen cl, the screen transfers to a retrieval condition 
10 specif ication screen dl as. shown in Fig. 2D. The display.contents 
of the retrieval condition specification screen include a 
^'telephone number" icon dll, an ^^address" icon dl2, and a .''^name" 
icon dl3 as the icons indicating various kinds of condition 
items, 

15 If the user, designates the ""telephone number" Icon dll 

on the retrieval condition specification screen dl, the screen 
transfers to an information input screen el as shown in Fig. 
2E. The display contents of the information input screen el 
include a "Migit ten-key group" icon ell for entering the digits 

20 of telephone number for retrieval successively, a display area 
el2 for displaying the digits specified successively in 
accordance with a designating operation of the "Migit ten-key 
group" icon ell, and a ""decision" icon el3 that is operated 
when the input of telephone number for retrieval is ended. 

25 If the input of telephone number to be retrieved is ended 
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on the*information input screen el, the user makes an operation 
for designating the ^Mecision" icon el3* At the time when this 
operation is performed, a retrieval request command is 
transmitted from the vehicle mounted terminal 10 to the 
5 information center 20 with the input telephone number as the 
retrieval information. At this time, since the line connecting 
the vehicle mounted terminal 10 and the information center 2 0 
is established, the retrieval request command is immediately 
transmitted to the information center 20. 

10 Subsequently, the detailed information is transmitted 

from the information center 2 0 in response to the retrieval 
request command, whereby an acquired information display screen 
fl as shown in Fig. 2F is displayed on the display unit 11 at 
the vehicle mounted terminal 10. The display contents of the 

15 acquired information display screen fl include the detailed, 
information fll corresponding to the telephone number, which 
is transmitted from the information center 20, a- ""^map'' icon 
f 12 for displaying the spot or location of facility corresponding 
to the detailed information as a map, and a ^'destination" icon 

20 f 13 for setting the spot or location of facility corresponding 
to the detailed information as the place of destination. 

If the user designates the '"map" icon f 12 on the acquired 
information display screen fl, a map with a mark indication 
the spot or existent location of facility superposed is displayed 

25 on the display unit 11, on the basis of the map information 
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transittitted with the detailed information from the information 
center 20. 

Also, on the acquired information display screen fl, if 
the user designates the ^Mecision" icon f 13, the spot or facility 
5 corresponding to its detailed information is decided as the 
place of destination, and along with this, the information 
including the spot as the destination spot information, and 
the current location as the departure spot information, together 
with the route calculation condition information separately 

10 decided, is transmitted as a route calculation request command 
to the information center 20, . 

In this example, the control unit 13 controls the 
communication unit 12, and the timing for starting a process 
for making the line connection with the information center 20 

15 takes place when the. menu button of the operation unit 18 is 
clicked to display the menu screen cl, but this invention is 
not limited to such a timing. This timing may take place when 
the menu screen cl is displayed and an operation for designating 
the icon representing the operation item on the screen is 

20 conducted. 

Also, the timing may take place when the user makes an 
operation for designating the icon representing various kinds 
of condition item displayed on the retrieval condition 
specification screen dl • 

25 That is, at a stage before transferring to the input screen 
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(e.g.', information input screen el as shown in Fig. 2E) for 
inputting the information to be transmitted to the information 
center 20, the control unit 13 controls the communication unit 
12 to start the process for making the line connection with 
5 the information center 20 in advance, whereby the information 
is transmitted to the information center 20 at once when the 
user finishes to input the information to be transmitted to 
the information center 20. 

The screen displayed at the timing when the control unit 

10 13 controls the communication unit 12 to start the process for 
making the line connection with the information center 20 may 
be predetermined, or may be automatically set by the unit as 
the connection start screen in accordance with the receiving 
sensitivity of the portable telephone or PHS-. In this case, 

15 at a low receiving sensitivity, the timing may take place when 
the screen closer to the basic screen bl is displayed, whereby 
there is a higher probability that the connection is completed 
before performing the operation for transmitting the 
information to the information center 20. 

20 On the other hand, at a good receiving sensitivity, when 

the information input screen el is displayed, or when the screen 
closer to the information input screen el is displayed, the 
connection is completed before performing the operation for 
transmitting the information to the information center 20, in 

25 which the connection time is shortened and the communication 
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cost is reduced. 

Also, in the case where the control unit 13 controls the 
communication unit 12 to start the process for making the line 
connection with the information center 20 when the menu screen 
5 cl is displayed^ a process for interrupting the line connection 
may be started in accordance with the content of icon indicating 
the operation item to be designated later. 

That is, in the case where it is not required to transmit 
or receive the information to or from the information center 

10 20, for example, when the system set-up content of the vehicle 
mounted terminal 10 is simply changed by conducting an operation 
for designating the ^'set-up" icon cl5, the process for 
interrupting the line connectionmaybe started during the set-up 
operation because there is no need for connecting the line with 

15 the information center 20., whereby the communication cost is 
suppressed. 

In the embodiment and example as described above, the 
communication terminal unit is mounted on the vehicle. However, 
this invention is also applicable to the portable telephone 
20 terminal having the positioning unit mounted or the system using 
the terminal unit having the positioning unit mounted. 

In the embodiment and example as described above, the 
computer program is provided to enable the computer to perform 
the same functions. 
25 The foregoing description of the preferred embodiments 
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of the Invention has been presented for purposes of illustration 
and description. It is not intended to be exhaustive or to 
limit the invention to the precise form disclosed, and 
modifications and variations are possible in light of the above 
5 teachings or may be acquired from practice of the invention. 
The embodiments were chosen and described in order to explain 
the principles of the invention and its practical application 
to enable one skilled in the art to utilize the invention in 
various embodiments and with various modifications as are suited 
10 to the particular use contemplated. It is intended that the 
scope of the invention be defined by the claims appended hereto, 
and their equivalents. 
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